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THE PULSOMETER FOR 


The Pulsometer for Draining Mines. 

described our issue for July 29th the current year, the construction 
and working new direct pressure steam pump which well named the 
someter,” and now print illustration showing the mode placing the 
machine quarries other excavations. For convenience will recall the 
several parts the Pulsometer. consists two pear-shaped water chambers, 
placed that their apices meet the top, where the steam pipe enters. Im- 
mediately below the mouth this pipe small ball valve marked Fig. 
which closes the entrance one the water chambers. The steam 
the other chamber and presses down the water there, which raising 
second and large ball the bottom, made metal and hollow, and 
the outlet pipe, Fig. But contact with the water soon condenses the steam 
which leaves vacuum, and the valve the top falls over and closes the en- 
trance the half-empty chamber, leaving open the inlet the other water 
chamber. The steam accordingly immediately commences act the second 
chamber, while the same time water rushes into chamber number one, fill 
the vacuum, being forced through the suction pipe 
which projects from tl.e bottom chambers. This suction pipe closed 
hollow bali valves, similar thore work the outlet pipe. 
the pressure within either chamber below that the atmosphere the 
steam valve and the water outlet valves are closed, while the water inlet valve 
open. The moment vacuum filled the pressure the atmosphere 
balanced, these valves reverse and the steam begins act. These alterations are 
rapid, and the result and powerful stream water. The 
chambers, together with air chamber, are cast one piece. ‘The top valve 
dropped through the steam port, and the bottom valves are put through holes 
left for the purpose and which are afterwards closed plates bolted on. Noth- 
ing could more simple than the construction nor easier than the 


The mode setting the pump plain from Fig. requires nothing more 


placed within the 
usuul drawing distance the 
water, aud connected 
with the steam boiler 
upper end—the small end 
tne water chambers, 
very light compared other 
machinery for handling water, 
requires nice adjustment, 
aud, for these reasons, 
convenient means drying 
quarries, open cuts where 
the bottom uneven and can- 
not drained from spot. 
Steam can brought 
means rubber tube, and 
the utmost handiness given 
the whole apparatus. The 
Pulsometer is, the 
nature its construction, 
steam and therefore 

return pipe, and 


compelled allow any 


part the water raises 
run back for the sake using 
condense steam. can 
used raise water any 
height, and constant and 
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neers who had use for several that trustworthy 
contact between steam minimum, drawing out the, 
are the proprietors the Pulsometer, and constant. 


operation 


Patent Renovating Crate. 

Mass., fine grate which the cut gives good idea. 
The grate itself formed which contain rectangular perforations, 
and these work blocks, which may have any form calculated 
the much little air, the kiod fuel requires. The blocks 
rest upon frame placed below the grate, can raised lowered will 
rocker shaft with lever handle, shown the illustration. 
easy see that when desired shake the fire-bed, this srrangement per- 
mits the work done very uniformly and the ashes being, the 
time, grouud and dropped through the grate. When fuel used which 
becomes pasty combustion, the upward movement the blocks makes and 
leaves the pasty mass which distribute the air very perfectly 
through it, and assists producing combustion. The operation 
cleaning the can, therefore, performed opening the fire door, 


PATENT RENOVATING GRATE. 


the ash door, and thfs advantage. Fine coal can also 
burned freely sifting the bars. The grate shown our illustra- 
tion intended for boiler. Further information can obtained ‘at the 
address given above, the Exhibitor the Fair. 


English Locomotive 

Pror. sends the Scientific American some observa- 
tions made English workshops. the railroad shops Crewe noticed 
that were all bushed with white metal, was interested 
the style connecting rod ends. ‘They are all made solid, without strap, gib 
key, and bushed with white metal. made for taking 
worn and beginning shake, the bushings are taken out and recast. 
This only necessary long intervals. up, and the 
seats all boiler mountings are wrought The are four 
shops, and then ground smooth grindstone revolving 
tally tank containing water. All wheels are wrought rings 
are the Ramsbottom style, rings sprung grooves the and 
seem give full Our forward trucks never used, their 
wheels being looked upon with great distrust. English and continental 
prefer single pair larger wheels, solid bar link 
decided improvement upon the strap link nged the United 

Both injectors and feed pumps are fitted all The express 
this road are driven higher speed and are make better than 
those any other road the kingdom. They ate remarkable for the great size 
their, single pair drivers. Six and feet the usual size, 
seven and half not uncommon, and eight has 
the one example the engine which atill kept work. 
engine shakes badly and has large bills for favorite design 
with us, two pairs coupled wheels for express ‘enginés, but with drivers six 
and balf feet diameter. Freight engines are given five feet six inches wheels. 


This whble with its fine buildings, excellent plant, and peculiar 
three years ago, about ton per ton, for the best the Cleveland 
higher with ovens. 


The Earth Creat Meteorite. 

savan Las been studying meteorites ascertain whether the earth 
cannot considered huge meteorite. According view the terrestrial 
rocks, taken their totality, like the epidermis globe whose lower 
regions are masses resembling the meteoritic Veius 
ferrous oxide may taken represent the apper portions veins massive 
iron comparable the siderites. under certain conditions the 
nickel eliminated. characteristic stractare meteorites found 
entirely destroyed oxidation. frigment iron from Charcas was heated 
redness for five steam. was then allowed cool, the 
mass oxide was polished, and then treated with very weak bydro- 
acid according procedure, but figure appeare 


The Business Columbus, Ohio. 


tliat paper the upon the 
the iron works The new blast 
fred October 28, for the first time. 
this furnace company. ‘Shey pure ased very larze 
fore the price iron they could not 
avoid losing whatever they did 
went into blast not. have 
for the next three four which 

The Columbus Iron furnace, which 

way, and does nct give any evidence that 

feels the money 

Probably the most flourishing institution the city, under all depressing cir- 
cumstances, the Columbus Kol.ing Mill, which began operations about 
six months ago. Brown President. has some very big 
made before the panic, and working pig-iron purchased the present low 
prices. understand realizing profit eight hundred dollars day now. 
has been grand success from the first. Last week turned out six hundred 
and eight tons iron—the largest ever one week. 


The American Fair. 


called composed wire rope strained over two horizontal 
wheels and set motion any suitable This continuous 
eller, which buckets cars any kind may hung pecul 
composed solid block with under surface, 
which the bearing point which rests upon the rope. There are wheels 
this groove, aud the block therefore partakes the wotion the rope, and 
from one end the other the system. Inasmuch the rope 
supported distances 300 500 feet posts, some means must provided 
for surmounting these obstacles, which the pulley block would infallibly catch, 
were not assisted over them. managed placing the inside each 
post raised rail, and the inside the pulley block two prooved wheels made 
rail. The edge the latter higher than the rope lying its groove 
the post, and when the block reaches the point support its momentum 
carry the wheels over the rail, when, the having been 
passed, the block falls again upon the rope and the motion continued. 
means transportation has, within few years, received great attention from 
engineers, and undoubtedly one the most practical countries 
where the price labor and materials, the nature the ground forbid the 
construction railroad, heavy snows prevent its use during several months 
the year. Our readers well know that these conditions apply the greatest 
force the Western mining regions this country. rope road has been 
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set there with great success, has also been other countries. STEPHENS expedient lower wager, inducement coal owners 
Co., 187 Broadway, New York, are, believe, the agents here. 


Mr. Duane street, New York, exhibits poly-chromatic 
printing press, which colors are printed one operation, from the same 
type and consequently without danger register. done inking 
the type roller from rollers which are longer according the width 
the color laid on. type roller accordingly banded three colors 
and the type receive ink one another color, according their position, 
‘The press work, printing circulars green, red aud black, and the result 
undeniably excellent. The letters forming the words Chromatic Press” have 
red center and green top and bottom, while all through the page green, red 
ond black are dispensed way that shows perfect command the results. 
The union the two colors type quite and there does not appear 
any spreading one color into another. 

exhibits designed lighten the task making fre proof are 
shown. One the artificial the Fire-proof Building room 126, 
Trinity Building, New York. concrete, mannfactured from the 
lime France, and made into shapes adapted the exterior and interior 
walls houses, roofs, floors, walks and similar uses. The hollow blocks make 
very servical inner hoped that something this kind may 
come into common use. hoped see those modes building which 
have adopted other the most servicable the whole, copied 
here, least made the foundation Awerican practice, whatever might 
the form took. Architects say that the cost would but little mere, and 
safety could obtained without increased expense money and only the 
cost some that tawdriness which too commonly found our city houses. 
But pretty evident th.t the mode building houses goes fashion like 
other things, and not yet the American fashion build them safely. 

The Kreischer Hollow Tile, made Haven, and Liberty 
street, brick, pierced with holes the direction its length, and designed 
make light floor interior wall. Various shapes are made, among which 
flat arch, designed spring between iron beams. The bricks are well 
made, and one them stood test 19,570 the School Mines Testing 
about 2,000 per square inch. 

Dey street, exhibit series presses intended for lard 
and tallow, but which can adapted any work. Pressure obtained 
bringing together pair knuckle pointed levers, means and left 
handed screw. therefore combination two mechanical 
powers. The and the exhibitors say that one 
exert their force 100 600 tons. 

Refrizerators seem one the specialties the fair this year, and they 
show plainly enough how great improvement has tiken place this kind 
house Iceberg Refrigerator has broken ice disposed all 
the charaber where articles are kept, and the exhibitors (ALLEGRETTI, 
Co., 842 Broadway), say that with ice aloue temperature 
can maiutained. With ice and salt zero can reached. 
brook trout hanging stack and stiff refrigerator this kind the 

equally worthy praise. low temperature obtained air cir- 
culating through pipes packed with These pipes are the top the re- 
frigerator the method applicable large rooms, railroad cars with 
equal facility small chests for preserving food. The circulation air isa 
well known means keeping meat sweet, and the position immediately 
under the ceiling leaves the largest amount space available. 

Mr. Hunt model his automatic railway, illustrated 
August 1872, and which has been received with great favor. The patentee says 
that with one man can move sixty tons per hour, 600 tons day, and 
gravity road works very cheaply. 

have before noticed the fact that there are but few exhibits iren and 
steel manufactures per se. the agricultural department found nothing 
this kiad but some steel cultivator teeth and samples other steel 
work, made Messrs. Co., Pa. They are plainly 
finished and evidently have received brushing-up for exhibition. 


The Award Against the English 

Tue North England have failed effort obtain reduction 
the workmen had put counter evidence, and the award was against the masters. 
This seems somewhat extraordinary conclusion considering the condition 
trade England, and print all that part the award which 
deals with the claim question, premising that the whole affair the 
month September and not 

the claim for change the part the masters, their duty satisty 
that such change required. Three arguments were relied upon the arbi- 
tration board establish the masters’ proposition 

consequence the high prices coals, and pig iron (the price 
which depends much upon that coal), they are unable sell iron 
with profit with the present rate wages. 

this argument not much insisted upon the That 


the rise wages the finished iron trade has been greater than 
analogous industries, except the coal trade. 


duce coal, and bring iron down price that will induce purchasers 
deal, 

these arguments, could only repeat what said Salt- 
burn, when the arguments founded upon the price coal were properly urged 
the the scale, and also relation the rate 
wages. there expressed opinion—and gave reasons for it—that the pur- 
raw materials part the business ironmaking, the risk 
and the proper risks, the employer makes good 
his capital raw materials, the workman has share his 
gains, the other makes bad purchases, omits purchase 
the right time, not forseeing the coming market, cannot call upon the work- 
men participate his losses. From the first establishment the iron trade 
the present date, the employer has taken upon himself the whole 
risk. the old district, with very few well-marked individual ex- 
ceptions, the course trade was for the iron manufacturers 
ties mines, both coal and iron, the block, hold and use part his 
The holding mines was not times, and all firms, co- 
extensive with their requirements but the prices coal, pig iron, and mer- 
bars were officially fixed the commencement each quarterly meeting 
their relative valu were publicly known. the Middlesbrough district was 
the practice purchase large quantities materials for the for 
forward delivery, contracts extending over several whilst 
mills coal was purchased for for periods least 
year. furnaces, and mills and forges, have been increased number 
faster than mines could bought, pits could opened, supply them with 
the newly-established finished ironworks have depend upon 
the purchase coal, well pig iron, under very disadvantageous conditions. 

This circumstance dves opinion that this commercial risk 
which belongs capital and that the workmen should not suffer directly for 
the consequences that part their employers’ trading over which they have 
not the slightest 

find from authentic returns made behalf the the 
Mining Arbitration,.that when the make iron was believe 
have been the lowest the year, out 2101 furnaces belonging thirty- 
nine firms there were 592 puddling furnaces off,” and that 
ninths belonged only four the firms, that; fact, the 
trade was not generally over the but was, found, 
the most part centered those houses who were buyers, for immediate 
sumption, pig ivon and tuel. 

suppove the effect lowering wages was enable firms, situated the 
four have referred to, make finished iron wonld 
add much profit department the business iron-making 
those firms who had been fortunate buy pig iron forward, 
who had bought block for fature consumption, held coal mines part 
lower them the other and yet entertained the see 


way which could act upon equitably, without having different rates 
wages. 


man can 


the second argument, that the rise ironworkers’ wages has been 
greater than other similar that depends upon the point 
you Wages different trades, all know, have not risen simul- 
taneously has been now one trade, and then another, which has obtained 
rise. feel quite that comparisons with other trades are carried back 
far they ought institute fair comparison with the trade 
—it would found that ironworkers are not paid comparatively higher now than 
they were before the modern rise the price labor commenced. Their 
began than that most other industries but this was owing the ac- 
cident that the railways take their special manu‘acture, and that somany modern 
improvements are carried out the use iron. not into details, be- 


cause, said, this point was not insisted upon, and is, after all, much 
importance tkan the first the third. 


now deal candidly with the third proposition. Although the 
price fuel ought not directly affect the rate wazes, know full well 
indirectly affect it, from the inevitable tendency high prices check 
consumption, and therefore lessen the demand for trade pe- 
culiarly and liable this check consumption. The great bulk 
iron now produced used carrying out new and great enterprises—railways, 
ships, bridges, and permanent constructions all kinds, Great works ate not 
projected, or, projected, their execution delayed, when believed that the 
price iron high. This checks trade, orders fall off, and some 
works must stopped and, course, the weakest (in coal) first the wall. 
such time puddling are laid off, and the workmen are thrown out 
employment. may that, greater extent, these bad times are 
coming, the masters fear. Our iron exportsare already falling off quantity, 
they are keeping value und the use iron already very much 
checked home. learn, however, from the tables before me, that this 
dreaded downward course iron trade run, has not begun 
present and when has begun, quite sure that the reduction 
wages extent that will bring the cost finished iron down 5s. 
ton will not stop it. remember that the masters contend that not the 5s. 
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ton itself that will make the difference but that the reduction wages will 
have tendency induce coalowners reduce the price coal. The men, 
the other hand, say that will have the opposite effect, and that what 
off wages will pat coal. need not into this, because speculation 
upon tendencies urged both sides. general rule, may say, you not 
reduce prices efforts keep demand. The employers who be- 
fore weré not unanimous this branch their argument. There was an- 
other, upon the probable immediate effect lowering wages, apart from its sup- 
posed influence upon the coalowners. was urged very deliberately and forci- 
bly, for reasons based certainly upon long experience, and perhaps also upon 
sound judgment, that the contemplated reduction wages would regarded 
the buyer—and particularly the speculative buyer indication that 
prices were giving way, and that the buyer might think his better discretion 
would wait and see how low prices would before making purchases, 
not think necessary should decide which side the reasoning the 


balance probability lies. 


have said that the downward course has not yet} commenced. assure both 
employers workmen that conscientiously believed had commenced, 
was immediately about commence, would award that the men should take 
the consequences, whatever they may be, submitting once reduction 
wages. bound declare that, close examination Mr. 
returns, find, the time, indication real, substantial, giving- 
way either production price. 


told that cannot rely upon the figures before March, 1873, because Mr. 
tables are made from the returns members who composed 
the Arbitration Board for the time being, and, therefore, may not relate pre- 
cisely the same number puddling furnaces. The facts since that date, 
informed, are drawn from the same firms. may state that could use the 
previous returns, they would greatly strengthen position. What, then, are 
the facts before me? ‘The sales for March, April, and May, were 57,000 tons per 
month. For the months June, July, and August, the average was only 42,000 
tons a.month but came knowledge for other purposes, have before 
mentioned, that the end June the make finished iron was reduced 2-7ths 
but the diminution sales for the three months only fraction over 1-7th. 
Large stocks finished iron are not kept manufacturers that the make 
and the gale practically describe the same quantity with accuracy for 
purpose. Between the end the end August, therefore, 
quite clear the trade must have revived, otherwise the deficiency would have been 
two-sevenths instead one-seventh. Mr. figures for the 
last month (September), find the sales are further increased for, adding the 
two omitted firms these returns, brings the month’s sales 52,000, 
against the average 47,000 per month the preceding three months. Nor 
there any great variation price. find that the the quarter 
(March, April, and May), was for the next three months (June, July, 
and August), was aud for the last month, adding the two omitted re- 
turns which have now been given me, was 12s, 6d., little higher 
than the first period, and little lower than the second. All the employers say 
there the trade now. Some them say they have only few weeks’ 
orders their books. should have wondered this state things had not 
arisen, When—by whatever means produced—there impression 
that attempt will made reduce wages, matter common 
edge that buyers iron will, and do, their when fall wages 
claimed the because believes must reduce the price 
his iron meet the market. Iam told that the present trade what called 
season Russia, and the North Europe generally. may so, but what 
does that mean commercially? means that the buyers have stayed out the 
market long they possibly can, the hope that prices would 
have not fallen much buyers expected they must have and now they 
issue their orders for prompt delivery. fact, the same quantity iron 
taken the customer but the not distributed over the 
usual period. must borne mind that Iam acting judicially this mat- 
ter. must rely, far, they will lead me, upon the actual facts before me. 
What have find out the condition the iron trade. For this purpose 
ean refer authentic figures and should stand upon very unsafe ground 
far disregarded these allow them explained away expressions 
opinion, There are tables, showing the fact that for the past 
seven and particularly for the last month—September—there 
good, fair average business done the North iron trade and 
feel bound act upon those facts. The masters frankly offered inspec- 
tioh their books, for the purpose satisfying mind the state their 
profit and loss account. could not have more convincing evidence than that 
which was afforded the closing some the most perfect finished iron- 
works the Middlesbrough district. know they could have been worked 
profit they would not have been and know this true every 
puddling furnace which laid off. Upon very slight turn the trade these 
works have begun again, and also know that they would not have been begun 
again unless their proprietors believed that they could worked profit. 


the books firms using their own coal and pig-iron, who had made prudent 
contracts forward, were kept show the current value the material used 
they would show upon the profit and loss balance sheet finished iron, making 
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the same results which had closed some the neighboring works. had ac- 
cepted this offer over the books for the purpose ascertaining profit and 
loss, should, implicetion, have admitted the right the employer ask his 
workmen participate, directly indirectly, their employers’ losses and 
not see how the employers could, with logical have refused the 
workmen any time the examining the accounts, that they might 
participate 

The have consider whether the present time, having regard 
the price pig-iron and coal and the sale price iron, the masters are 
well off they were the time when Saltburn decision was given. not, 
course bound re-open that settlement. There some dispate 
the extent the reduction pig-iron and coal since the present rate wages 
was The workmen say the former and 4s. the latter. The em- 
ployers say that those them who are buyers are, from the state their 
tracts, paying mach upon these two articles was paid when 
gave last award. enough for say that satisfied that there 
been redaction the price pig-iron, and that the price to- 
day for mill and forge less than the highest prices quoted over the period 
which Mr. returns Here, again, let say, that have 
reason believe, from statements made the board, that some the firms 
finished iron makers are not position avail themselves these advantages, 
and very much regret that they may under peconiary disadvantages con- 
seqnence; but repeat, part the ordinary risk the employer capitalist- 


Before conclude, beg say that have not used the tables Mr. 
HOUSE the only basis have taken the they con- 
tained, with facts and estimates, far they bear upon conclusions. 
have not revived, nor attempted revive, what called the scale. The 
workmen know that that was still existence their wages would 
higher than those they are now receiving; but feel confident that, all things 
considered, their wages are high they are entitled to, prudent 
them require. And feel sure that under the most favorable circumstances, 
for which are easily foregoing observations, that there 
are some finished iron makers who can barely afford pay the present rates. 
the duty, under such trying circumstances, the workmen, more than ever 
strive give fair value good steady work for the wages they receive, and 
consider that promoting the employers’ interest the course their labor 
they are taking the most effectual and most direct means saving themselves 
drop wages. desire has always been, and now, steadi- 
trade. have not satistied that either economically 
right expedient reduce wages present, and, therefore, 
award is, that present prices continued over the current quarter. 


Testing Steam Boilers. 


United States Commissioners, appointed last Winter, conduct experi- 
mental tests the cuuse boiler explosions, and ascertain the beat means 
prevention, proceeded Sandy Hook Friday morning the steamer Alexis, 
for the experiment one them small, upright tubular boiler, and the other 
Harbor, aud known among Some time elapsed 
before the small boiler, which weighs abont 2,000 could fairly tested, 
owing leakage the supply pump, and the spectators spent two 
casemate, 200 yards away, anxiously the expected ex- 
plosion. not, indeed, cold, cutting wind, sharp rain 
ing directly into the casemate, drove them out their and they cautiously 
toward the boiler. Suddenly a-violent noise was heard, thick cloud 
steam burst forth, and the impatient commissioners, 
and all, disway, and scrambled tor shelter under the and be- 
hind the hills the beach. was discovered inspection, when the 
danger was over, that tubo had collapsed pressure pounds. 
aim the experiment was test the theory that with low water the 
boilers the iron plates became heated their strength resist- 
ance, and was shown the pyrometer, which was stationed below the boiler, 
near the fire-box, that the steam the upper part the boiler was superheated 
degrees when the tabe collapsed. The scientists among the 
were the opinion that the experiment fully proved the truth the theory. 


The large low-pressure lobster-back boiler was next tested being heated 
side the shell, without further The split oceurred ina 
patch and was about was showa the gauges that even 
after the ruptare took place the steam pressure continued increase and the 
rupture did not extend, experts concluding from these that over-pressure 
steam will rapture boiler has weak spot, whereas would likely 
explode violently, and with danger, ifthe boiler 
strong points. The Commissioners intend strengthen these boilers 
the weak points thus and renew their operations for explosion upon 
them Tuesday Wednesday next week, which time the tests are post 
The various safety-valves that have been tendered them makers 
and patentees will also tested that time. The experiments 
have been postponed until about the 18th inst.—Extract from 
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TRADE 


Yorx, Nov. 1873. 

Although the coal dealers seem have suffered less 
actual loss the panic than other trades there 
doubt that the effects the general stagnation 
manufacturing cles are becoming felt, and 
business falls ore and more rather than improves. 
Retailers buy partly they are not 
certain having the cash pay for when the bills fall 
due and partly becauge, when there the least chance 
lower prices, one who can avoid The 
freedom from actual failure suspension, which have 
before noticed one the characteristics the trade, 
continues, but the mining companies are asked take 
good deal paper. 

course every one anxious whether prices 
will maintained not. one hand hear that the 
stcady its old determination and 
means follow out the line laid out for itself; 
the other hand, the still more certain fact that 
combination whatever can possibly make head against 
the radical changes affairs, which are now 
affecting the whole country. suppose 
that production will cut down below certain 
that all the companies will store coal keep out 
the market. There are quite enough independents the 
business set price for coal the combination under- 
takes war against sound business principles. 

the Bituminous trade, affairs are reported some 
very good condition, with the mines worked 
full time, New lov, and prospects for 
the winter anything but bad. the other hand there 
the undoubted fact that tho largest soft coal are 
ting under” the regulation prices, and the market 


Anthracite Coal Trade fur 1872 and 1873. 


The following tabie exhibits the quantity Anthracite Coal 
Passing over - following routes of transportation for the week 
ending Nov. 1, 1873, compared with the week ending Nov. 2, 


872. 
1872. 1873. 
OOMPANIES. 
WEEK. TOTAL. WEEK. Dies TAL. 
Voila & Reading Rt. 86,269} 3,923,731 96,665 "1,268,602 
+ sobuylkill Canal . 27,220 749,957 2.793 662 946 
“ Canal 26.873 3,577 )5,513 656,214 
Soranten Nortnh.. 26,470 077,313 19,631 812,670 
South . 60,023 1,768.9 6 48,495 1,815,316 
Penn. Ooal Uo., r 28,449) 1,021,666 24,009 | 1,056,917 
119 6.7 7.42 
Del. Hua © Co. ¢ 41,693} 1,298,910 41,727 | 3,278,139 
6,776 455,457 6,138 359,489 
13.031 £5 ,198 14,628 | 49,1135 
aid os 6,584 328 979 1,317 | 164,486 
15,634 482,403 16,58! 554,587 
Wyoming Herth. ore eee 
Y.0. & RK. Oo. 12,760 639,231 9,240 640,248 
‘Total.. 478,241 | 16,505,332 | 408,364 | 17,515,621 
498,36 16,595.32 
incrense . 920,239 
Devrease........ 19,487 


Those figures are for the week and fiscal period commencing 
+1 ‘crncoal transported for Company's use and Bituminous coal. 


Bituminous Coal Tiade, and 


The following the quantity Bituminous Coal 
passing over the following routes of Traneportation for the 
week ending Nov. 1873, compared with week ending Nov. 


1872. 
Week. Year. Week. Year. 
Branch 4,762 188,809 4,241 120,105 
74,436 2,843,101 86,187 
2,843,101 


Northern Central Shamokin Division: 


Below the return Coal over the Division 
W., for the days ending Nov. 1873. 
Tons. 
3,510 
13,072 16 


Owt. 


16,583 08 

Ba this Foor... 16,624 01 


Branches. 
COAL TONNAGE 
For the Week ending Saturday, Nov. }, 1873. 
BY RAILROAD.—ANTHRAOITE. 
PASSING OVER MAIN LINE AND LEB. VAL. 


‘one, 
- = © @ 3,561 07 
Pottsville. - - - 3,835 06 
* Schuylkill Haven. 31,236 19 
** Pine Grove. - - 6,269 1¢ 
Tamaqua, - (9). 13 268 00 
** Daupbin. © 2 & 4,804 01 
FOR SHIPMENT CANAL. 

Passing Frackvilte Scales «ce oo 8.586 19 
Mill k lei 1,074 13 

“ Tamaqua - - - 674 
Total - - 19,781 00 


SHIPPED WESTWARD VIA CATAWI86A AND WILLIAMSPORT BRANCH 
AND NORTHERN CENTRAL RAILROAD. 


Via Catawisea & Willinmsport Br. oe 298 19 
R. R. passing Locust Gap. - - 604 03 
Shamokin. = 4,606 08 

Total - - - 5.408 10 


SHIPPED WEST oR SOUTH FROM PANE GRove 


“Lebanon & PineGrove Branch - - -- = 833 
Total - - - - 2, 672 Oo 
CONSUMED on LATERATA. 
"rom Frackville Scales. 1,696 14 
Mill Creek = mt - 321 18 
“ Oressona - - - 812 0B 
Tamaqua elle. 738 13 
Total - - - - 6.315 02 
LEIGH AND WYOMING COAL, 
Received via Silverbrook Junction, Sent Kast . - 6,128 02 
” “ allentown KE. Ponn’a pr. - - - 288 06 
* Oreland, "G.QN. Nr, - + 1,123 
* * Willow Street i, - - 435 00 
Total - 7,274 13 
UMINOUS. 
*  Oonnecting R. & Br 
“ Junction R. KR. - = 10 00 
Total = - = 17,274 03 
COAL 
Total - - - - 6 953 16 
RECAPITULATION., 
Total tor 
g week and 
Costing. over Main Line and | 
al, Branch - - 96,5413} 86.268 14) i 10,306 19 
Shipped Westward via North- 
ern Central R. R. 5,409 10 6,968 19; d 1,559 09 
Shipped West or South ‘from | 
Pine Grove - 2.872 04 1,835 15 | i 19 
Consumed on Laterals 6 31K 02 4,622 19 | i #2 03 
Lehigh and Wyoming Coal - 7.974 18 2,069 18) iB, 10 
Goal for Company’suse 6,953 517 00 
Previously this year - - | 5785155 16 | 5505966 06 |i 279,189 10 
Totaltodate - - | 6937301 02 | £614804 i 292,406 07 
CANAL. 
From Schuytkill Haven - | 18,600 18 | 18,600 18 jd 6,277 02 
“  PortClinton - 2192 GO 2,192 60 |i 3 00 
Previous'ythis year - €42,153 00 |! 642,153 09 6,306 O1 
Totalto date - 662,946 O07 | 662,1f3 09 jd 91.180 Og 


Report Coal Transported over Central 


(Lehigh and Div.) 
Week ending Nov 1—¢ Jom pared with same time Jast year, 
REGION TIDE. LOCAL. CANAL, WEEK |TL. 
SHIPPED ¥KOM. | tonsct. |tons ct. |tons ct. |tons owt: |tons.cwt. 
Upper Lehigh. ..| 3186 768 14 165845 16 
Beaver Meadow 2898 12) 2573 09 | 07 1.62 08 | 277788 15 
flazieton....... 18| 3697 10 3725 08 | 13291 16 
Mauco Chunk 29 12) 1613 08 671 19 2421 466014 
Same time .1872 | 1000663 04|728116 00 | 152479 | 8 | 2181147 12 
WEEK WEEK YEAR 
DISTRIBUTION. 1873. 1872. 1873 1872, 
Forwarded Fast by Rai! 
to Tidal nis . 99357 (7 | 27959 O1 (1245343 18 | 1000653 (4 
Forwarded Kast by Rail 
to Local points . 8053 G3 | 9915 10 | 278.33 17 | 356319 12 
¥orwarded East. by Rail | 
Forwarded East by Rail 
Delivered at ‘and above 
Mauch Chunk 1684 02; 1768 03 | 69482 13 50493 19 
Ostivered at Coalport & 
Hazard for Cana ° 12465 04 | 17326 19 | 594973 10 | 491352 07 
Delivered tol. V. R. 
at Packerton 198 12 411 19 | 19846 16 12604 16 
Delivered to L. V.R. Rd 
at Sugar Notch, . 1413 08 81890 07 
Delivered to L, & B, R 


Report Coal Transported Lehigh 


Canal 
the week ending Oct, 31, 1873. 


LOOAL. |TL.WEEK|TL. DATE 
tons, ct. |tonscwt jtons, ewt, 


TIDE. 
REGIONS SHIPPED FROM. |tons, ct. 


Mauch Chunk Region 
Hazardvitle . . £93 02 165 06 868 23.166 15 
Beaver Meadow Region .| 400 02} 2.34802] 2,748 04 . 
Mabanoy Region . . 9 18 
Region .. 186 16] 3,697 03 3,795 19 1 
Lehigh Region . 298 06 9 978 25.583 18 
yoming Kegion 3,290 02 | 3,778 16) 6,069 95,681 17 
Wremens Kegion, Haz- 
ardvilie .. . 4,282 09 
reported é 089411707 11 19 
Tota! to date . 31472 19 [421741 05 (650,204 04 204 04 
week 
year. 269175 08 |434403 11 | 708675 19 
Decrease . 34 702 08 | 12,660 (6 | 47,362 16 
WEEK WEEE YEAR. YEAR. 
DISTRIBUTION. 1873, 1872. 1873. 1872, 
Consumed on line of 
Lehigh Canal . -; 2.898 18 | 3,214.17 | 69,642 08] 70,117 03 
ine Morris Canal 18 oon 
to Tida! Points . . 1 4 
Passed into Morris Oavai 
to Local Points . . £50 19 61102 | 27,196 (6) 22,404 11 
Passed‘ into Del. & Ra 
Canal to Tidal Pointe’ 5,478 11! 8°33 17 |232,162 07) 264,225 13 
Pasesd into Del & 
Oana: to L cal Points. . 201 00 287 05 | 21,471 (8) 13,162 12 
ware Div. Cana! . 3, 48,510 18 
116,512 05 | 26,822 17 |666,214 04) 708, 576 19 


Report Coal Transported over Lehigh 
Report coal tonnage for the week ending Nov. 1873, with 
Totals to date, compared with seme time last year. 


WEEK. TOTAL 
WHERE 6HIPPED FROM. Tons. Cwt.| Tons, 
13,628 08 900,527 01 
**  Hazileton.... | 31,709 06) 1,991,092 14 
Upper Lehigh... 87 2,589. 02 
“Beaver Meadow.. 8.147 16 693.796 12 
** Mahanoy........... 5,375 02 461,911 19 
Same time last year. 81,140 02 | 3,678,378 06 
Forwarded Kast from “Mauch Chunk by 
Same time 9,117 2,794,702 17 
increase...... 144,656 14 
DIS(CRIBUTED AS ¥OLLOWS. 
Local East of Mauch Ohank..........0.++ 1,487 (2 71,821 4 
Forwarded Kast for use L. V. 606 (3 47,680 18 
Delivered to Furnaces and Manufacturing 
Companies .. 8,663 14 622,941 14 
Delivered to Cat Fog. 8417 6 642 OF 
Fast Penn R. 196 12 6.421 O 
Pennrylvenia. Railroad. 6,011 12 298,688 00 
and Kesex Railroad. . 8,709 (6 251,208 
Bel Del_ Railroad. 21,/88 ov | 962, 06 
Oentra! Bailroad 6,513 14 426,927 14 
Delivered and above Mauch 
use of L. V. RAR... 1,181 0) 62 493 14 
ToP.& N.Y. 8,196 14 444.311 13 
‘To Northe OCentrat R. 22,.88 0S 
ToD. LL. & W. 849 18 20,141 18 
&8. R.R. at Packerton for 217 08 13,318 08 
To Individuals at Mauch Ohunk.. ine 43 (4 2,275 OF 
To Individuals above Manch Uhonk.. ... 650 02 14,628 17 
Yo L.48.K.K., at Penn tav., ae: 1 541 10 
Do. forcanal . 3,793 19 | (172,626 16 
To Lehigh Cana! Mauch Obunk.. 1,244 OF 70,137 04 
‘Vo Oatawissa Railroad. ........ 75 00 
To L. & B. R.R. at Lack. Jane..... 70,716 15 


Statement Transported over Cumber- 
and Railroad 


During the week ending Saturday Nov. 1. and during the year 
1873, compared with the corresponding period of 2. 


Tons, Owt Tons, Cwt, vons, Owt Tons, Owt 
17,34 00 46,200 15 2,964 01 16 
YEAR. 
Decrease...........' 1,006 09 «eet ooas 
Cumberland Branch K. KR. 
WEEK. 
Tons. Owt. | ‘Tons. Cat. Tons, Owt, 


Valley Coal Company. 
from Lykens Valley for week 
Oct. 18, 
For ending Oct, 18, 
Tots} phipment +9 AMA 


. 
. 
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Delaware and Hudson Canal Company. 


Coal mined and the Delaware and Hudson 
Canai for the week Saturday, Nov. 


Delaware and 1,278 139 
490,035 

Corresponding time 1872 

By Ra lroad, 5,715 455,457 


enn. and 


144,695 
Pa. 
Coal tonnage for week ending Nov. 


Week. Total. 
Tous. Cwt. Tons, 
Anthracite received 

Pleasent Valley K. R........ 127,057 00 

Distributed : 

To Lehigh Valley 3...........- 24,004 18 

To Lack. & B, RB. 1,443 0 

To Central 1,042 12 143,928 15 

To Ithaca & A. BR. 2,405 16 132,702 11 

To individuals on line of road.... 426 06 26,616 08 

Of 17412 24,124 12 

between Waverley and 

Bituminous received from BARCLAY 

Bhipped north from Towanda...... 6,730 267,536 

south from Towanda...... 1,914 

Same time last year.. 6,088 00 316 622 0 

Distributed : 

TOBo. Comtral BR. KR. 209 05 21.346 00 

Lehigh R............ 1,034 

points line road for use 

Grand totals 
640,248 
Bituminous ...... 6.736 19 269,836 03 
time last year 851,913 


Delaware Lackawanna Western Rail Koad 
Company- 


Coal transported on the Delaware, Lackawanna, & Western 
Railroad for the week ending Saturday, Nov. 1, 1873. 


YEAR. 
Tons. Tons, 
Bhipped 45,494 1,815,306 
68,125 


For the Corresponding time last Year 


1,632 06 180,878 10 


Delaware and Hudson Company, 


Coal mined and forwarded ti.e Delaware and 
for the week Saturday, Nov, 
1873. 


WEEK. RRASON 


Corresponding time 1872 


2,447,652 


2,187,180 
328,979 


2,516,159 


Total, 66,436 


Deoorease 
Decrease South... 5,267 OF 164,793 12 


Coal Company. 
for the week ending Nov. 1873. 


~ 1872. 
By a= Long 28,449 OT 1,021 688 07 
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Prices Coal the PENN HAVEN ELIZASETHPORT, 
zackawana at mdout. 
Old Co. Lehigh at Jobn'n 600 58 685 69 52 — 
Herd White Agh............- 6 470 470 5600 3% 
Free Brenig White Asi Coa io 460 47% 47) 5600 365 = 
Alaska Red Ash..... . €70 6% 5H 39 5 
650 630 4% POKTS. FE 
SHIPPED FROM ELIZABETHFORT, HOBOKEN AND TRENTON. 
I. © ana N Bewport ..-— --- 565) 610 510 
Piymouth Red Ata -— -— 5.6 560 680 610 | | | 
For treixhts to difforent points see Freighis. cvgeport.....| —-| 2%@— 90 1b 120 
Wholesale Prices to Trade. U.ebton 27 } 
Shamokin Red or White Ash, 6 OU@6 25 | Hartford.........| 140 110 1% 
Nov. 1873. Sag Harbo 110 
Georgetown, F.o. 34 60 Fishkill - 
Baltimore 0000s sees 5 | Haverstra - 
New dork 00000008 7 H@7 50 | Hadeon ... ..... 26) —— - 
Nov. 1873. hinebeck ...... we 
Uorrected weekly py ALFRED PaRMELE, No. 32 Pine street, N. Y. | Sing Sing .. seed 
13 00¢@18 00 = 
2 00@— — | West Poin 
Per ton 2,240 Yonkors ... 
, ARD. +3 0. per bridge per ton in addition to freight. 
yorooneuecthe-guapainn ¢ New Haven rate and towing 25 c. extra pertor , 
“Oannel, 22 00@26 00 lowing. 
Per ton 2.000 Ibs. “delivered. 
3b. PROMS Gold 
Prices Gas Coals. Martinique 
Demerara. 
PROVINCIAL Mobilo........++. 
Corrected weekly by Louis J. Belloni, Jr. Pine st., . Foreign and Freight 
‘oarse Slac: 
Uorrected Bird, Perkins Job, South Ports Tyne, per keal 1-5 tons 
Coarse. Culm of Coal, | Liverpool,5 per cent primage 
Picton... nett $309 150 TO NEW YORK. 
Syiney.. 3 25 00 Provincial 
Lingan.. 2% 64106 Sydney....... 
discount from the prices tne coarse Coal purchase 5000 Uow 400 
tons and upwards. all coal Oulm: 400. per ton Port 
of 28 bushels, 80 pounda to tho bushel, On all Ditaminous voal or | Little Glace 410 
shale :75 cents per ton of 28 bushels. TO BORTOX. 405 
Ourrency. Lingan .. ee oe ee oe ee ee 3 60 
b. @7 Uow Bey ee ae os we 3 50 
Despard Uoal Oo lAttle Glace Bay oe oe oe 350 
Newburg Orrel G 650 @7 00 Caledonia 3 75 gold 


BY RAILROAD. 


TO PORT RICHMOND, PHILADELPHIA. 
and Rooting Railroad, from Sonuytkill Haver 
Lump and S®., net, $1 60; Br., E ‘and Ch., 81 65; Stove. ol 16 
at Pt. R.. 200., for use at Phil., $2 18 from Pt. 
MAUOH OHUNK TO ELIZABETHPORT. 
V. Railroad from Mauch Ohunk to Phillipsburgh....... 
Shipping expenses at Klizabethport.. 3 


MAUOH CHUNK TO PORT JOHNSTON. 


. R.R., or L. &5. R.R. from M. U, to Phillipsb’g $0 72 

u. 4 R., of N. J. Phillipsburgh to Pt. Johnson. 16 
Shipping expenses... 
10 

TO HOBOKEN 

V. R. R., Mauch Chunk to Phillipsbur, 72 
Morris & Essex R. R. Phillipsburgh to Ho 6 
Shipping ove 
uo 


TO SOUTH AMBOY. 


MARKET REVIEW. 


New Nov. 1873. 

Pig quiet, but there is, perhaps, more 
steadiness tone the market. Stocks are ample for 
all prescnt demands, but holders, rule, are not forcing 
sales. Eglinton continues very light stock, and 
quote Glengarnock better supply, and 
quotable These figures will show slight 
advance previous quotations, caused more the 
strengthened views holders, who seem think that 
prices are about low likely Sales 
200 tons Glengarnock private terms, part cash and 
have change note. The stock Lehigh brands 
notlarge. Eighteen furnaces are ont blast, with more 
likely follow, unless some improvement the demand 
should in. The throughout the other 
are beyond the wants the Trade, and prices, rule, 
aro nominal and buyers’ favor, quote No. 
descriptions are very quote only 


4 
F 
x 
q 
/ | | §2 23 
L. Vv. R. oe 


Manufactured, from store, quiet our quotations. 


/ 
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dock, and from yard #38 about the nominal figure. for Grey Forge. With the exception currency 


present cost making the quoted 


OOPPER.—Duty: Pig, Bar, and Ingot, 5 ; ‘oid wrvrosrsi cents 


Bar Lehigh District, nine the Schuylkill, and six the Copper Braziers, 


quiet, but prices are unchanged, 


LEAD.—Duty; Pig, gh old Lead, couts DB 
Pipe and Sheet, 2% cents B BD 


and the impression prevails that there will general 
resumption business before spring. The 


gold. Bar Sheet and Pipe and Tin- have hard winter staring them the face, and 
Coastwise Ports the fact that all New York was held pretty much 

Total one two parties, has sympathized with American, and der cents and not above 

last month. Some few sales were reported carly last Spring (2d quality), 

mains dull, and prices still yield some 70@ advices mail, under date October 15th, Liverpool, give 


TIN.—Daty: Pig, Bars, and Blocks, 15 A cont. ad val.: Plat 
Langloan, 123s. 6d.; Calder, 122s. 6d.; Carnbroe, 120s.; 


Srevres—There is scarcely any inquiry, and we have and Sheets ant Terne Plates, 25 Poeut.: Mootiag val. 


advices from the San Board, 
dated the 4th inst. list irregular, with the tendency 


very quiet, bit prices generally may written rather 
more steady; sales are 250 bxs. Charcoal Tin 
and 150 Charcoal Terne $9.50, gold. 

Import Tin into New York, from Jan. 


are without movement. The mills thut continue 
operation reduced wages per cent. during the 
month, and further reduction is, de- 
termined upon. the sincere wish most operators 


Oct. 31— kecp their hands in, least, partial work during the upward. The have 
tions, hands—10 sold from store, at| ready money lower figures can English 
cents net gold. Manganese black exide cents, rails are quoted $60@62, gold, New York. 13% 
general uncertainty and apprehension the future few rails here, and New York all the are held 


course monetary affairs occupies much attention, and 


restricts business, prices closing consequence rather 
easier. 


advised closing our last weekly report 
the market suddenly improved under the 
large transaction (about 1,000 tons) concluded Chili 
Bars, and 10s. was paid for good ordiuary 
brands, and $94 for Wallaroo. This improvement con- 
tinued with general demand, especially from France, 
and prices advanced all round Foreign sorts. 
The Chilian advices cable the 13th inst. 
gave impotus, the charters for the first 
night September being only 500 tons fine (though the 
estimated stock had increased 1200 tons), and had not 
been for the monetary complications above alluded to, 
consumers would doubt have continued supply 
themselves freely. The market closes steady, about 
20s. lower all round from the best prices paid. 

importance report, though rather 
firmer the close. About tons have been sold during 
the week prices varying from £120 £121 10s. cash and 
for December, closing with transactions £121 cash. 
English quict, and rather lower prices have been ac- 
cepted. 


one house, which not the market. 

Bars are sympathy with the rest the 
list, and can bought cents 3.3 cents. sales 
reported, and many mills have suspended operations, 
are only every other week. 

without sale, consequently without 
price. the early part last month some few sales 
were made but the transactions were 

foreshadowed our last, many works have sus- 
pended operations wages have been reduced 
from per cent., and general antipathy 
business, except for prompt cash (which not 
able), exists. more than likely that this deplorable 
condition affairs will last until after the holidays, per- 
haps into the spring, and the present uncertainty 
impossible predict the future. 


American Institute Mining ‘Engineers. 


BULLETIN, 


Announcements to and Associates. 


the Organ the Institute, and its proceed- 
sent each Member and Associate the payment 
sent. 

Dues are payable advance (May) 

tute course preparation and will sent, 
soon issued, all members not arrears. 

1123 Girard street, Philadelphia, Pa. 


New Youu, Nev, 6, 1873, 
IKON.—Duty: Bars, tol cents Katiroad, 10 conte le 
Boiler and Pilate, cents ; Sheet, and, Hoop, and 
Servil, to 1% cents BD; Pig. 78 ton; Pollaned Sheet, 2 cts. 
BD: Galvanized 2%; Sorap Onst, 86; Serap Wrought. $8 per ton. 
Al: lees 10 per cent. No Bar Tron to pay 4 icss duty than 35 per 
cent. ad val. 


Store Pries, 


Pig, American, NO. vee 31 00@ W. HARDEN & SON 


MINING ENGINEERS, 


Store Prices, Cash. 


und.- 110 604135 00 

Horse Shoe... . see 


General plans, Working drawing, avd Mining 
atryctures supplied, underground 


Monthly Market Review. 
Nov, 1873, 
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ROSSITER W.RAYMOND, Ph. 


JOHN CHURCH, Editors. 


PUBLISHERS’ ANNOUNCEMENT. 

interests the and Mining public, giving wide circulation 
from the pens the ablest men the professions. The illustration new 
and structures, together with summary mining news and market 
Institute Mining Engineers, and regularly received and read the members and asso- 
that large and powerfui society, the only one the kind this country. there- 
fore the best medium for advertising all kinds machinery, tools and materials used 
Engineers their employees. 

per annum advance; for six 

rales are follows: Inside pages, per line each insertion 
last per line. Payment required advance. 

will supplied through the agency the News 121 
street, New York 

all kinds should addressed the Secretary. The safest 
money checks orders, made payable the order Cor- 

advance, the office where received. 


THE SCIENTIFIC PUBLISHING COMPANY. 
WILLIAM VENTZ, 


Park Place, 
Box 4404. NEW YORK CITY. 


CONTENTS FOR THIS WEEK. 


the 


Patent Renovating “rate.. The Report the St. Louis Bridge.. 313 
The Earth Great ..... Mr. Pepper’s steel 813 
The Buriness Columbus, Ohio.. American In-titute Mining 314 
The Americen Process for and Subdi- 
Ben Francisco Stoek Market. Determining Carbon 317 


trust that these hard times our subscribers and advertisers will keep 
mind that prompt their part are vitally important the 
ance our business. Like other creditors, have relaxed far possible, 
the severity our rules requiring payment strictly but this con- 
cession limited the circumstance that our own wit, contri- 
butors, printers and clerks (with editor) must paid weekly 
Will our friends, who are arrears through carelessness, remember that 
life death us? 


from Rome, Italy, says that the sulphur mines Prapaolo, that 
kingdom, have been destroyed earthquake. Mother Earth appears 
doing her best give philosophers insight into her workings, and, doubt, 
should thankful; but hoped, she will turn her attention some 
other industry than mining. She seems uneasy the Italian miners 
were many and this the second time she warned them what 
terrors they look for when she really awakened. 


one-third the price pig iron the response the iron trade 
the collapse Wallstreet. The market necessarily very dull, and the exten- 
sion manufacturing facilities, except far-sighted and strong is, 
course, stopped. What bring forth one can say, and who 
should predict beyond the winter, would bea bold man. Spring may bring 
good trade, and more than likely that will find iron masters prepared 
make their metal considerably smaller cost than they have done this Fall. 
There can little doubt that thoroughgoing prices will take 
place with more less rapidity, which will, hoped, leave less 
abnormal state. The transition process not pleasant one, and stoppages and 
reduction wages every hand tell how hard pressed some—or rather all— 
manufacturers are. These the employers are sometimes resisted, 
the Troy, who struck prevent the reduction, but, rule, 
probable that continued struggle will take place. the misfortunes 
oflaborers, and, the criticism upon their for better pay, 
they never save anything. matter how prosperous their con- 
dition, strike lockout finds them poor. Fortunately the American workmen 
are, for fhe most part, careful stadents current events, and usually 
judging position pretty accurately. They seom acknowledge, their 
actions the present emergency, that great change must made the prices 
ofalilabor. Something the same kind taking place England, though 
much less formidable iron manufaaturers the North England 
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ton—say cents all the difference between 
profit and loss manufactured iron, and they proposed this taking 
about cents froin the This attempt has failed, but was based 
the prices obtained the three months preceding Since those months 
ended, the disasters trade this conntry have been exhibited world 
alarmed for the prosperity its best customer, and when renewed attempt 
made, will probably succeed. Thus the discrepancy whieh exists between 
English and American prices, and which has been the break the 
market this side, likely somewhat lessened fall wages abroad, 
which looked upon with hope Engli-h iron the beginning 
new turr wheel their favor. 


lest rail has been the International Bridge Buffalo, and 
now has very important communication with this country. 
This work has, fortunately, been finished before the panic came puta 
almost all forms railway work. belongs what will, for years 
come, known the most brilliant period Canadian railroad 
period which most comprehensive plan for directing the products our 
Western States Northern channels, and making them pay tribute Canadian 
determination and thrift, has been out. Railroading anything but 
holiday work, and the roads are pretty much the condition our Pacific road. 
They run through country that too poorly settled give them that immense 
traffic which great road absolutely needs, and they have not the privilege our 
Pacific road charging exceptionally high tolls. The bid for the carriage 
our crops was shrewdly made, and accomplished great deal to- 
ward obtaining the coveted business, while the advantages which Canada may reap 
from these lines communication, canuot fail very great. since that 
scheme was planned, and partially carried our own roads have taken the 
alarm, and begun systematic extension their carrying facilities ascale fully 
The Canadian Pacific has received what must looked 
quietus, although its construction matter treaty obligation, which Canada 
fully pledged, and fear that Canadian roads will find themselves deeply 
involved the consequences the American panic. 


Colorado exchanges come the question now raised with much 
vigor the Territory, coinage mint Denver. sywpathize with 
desire the citizens Colorado have better facilities those they 
now enjoy but the erection stamps and dies for coinage not necessary 
give them all they need want. The grantivg power the Branch Mint 
Denver, pay for bullion coin, will answer every purpose. 
coinage mint New York though there ought one, save trouble 
and risk sending bullion but the lack causes incon- 
venience the public large. there were coinage Denver, 
would either coin only that part the gold and silver produced the Terri- 
tory—which steys the The rest—being intended for shipment— 
would left bars present—the cheapest and safest form for shipment. 

Money should coined those points where likely remain the 
largest amounts that is, the money centers. Colorado keep dollar 
the Territory that needed for export, just putting stamp onit. She 
can more expensive export, that all. 

Chicago wants mint, too and there are some good reasons for one 
there. Bat the mints great evil, all practical 
coinage are aware. The periodical difficulties the management the San 
Francisco Mint illustrate how hard control the requisite degree 
nicety, the delicate, and yet heavy, operations such institution. The 
mints Charlotte and New Orleans were long ago discontinued 
and the Carson mint has benefitted nobody that know of, except the 
tractors that built it, and the laborers they employed. Even concerning the 
usefulness the mint San Francisco, enough doubt but 
‘be refinery interest that eity too strong permit the subject 
thoroughly ventilated and discussed. 


continue this week the report the Easton Meeting the American In- 
Mining Engineers. The paper Mr. the publi- 
cation delayed the the necessary diagrams, was one 
the most important presented Easton. constitutes extromely valuable 
contribution the discussion systems coal di-cussion which 
has gone beyond the limit mere empty lamentations over waste, crude 
commendations remedies inapplicable under Mr. 
having formerly explained the system employed the Colliery, 
under his charge, was told that could not economically employed other 
American fields. His reply thorough, detailed, and very impartial calcula- 
tion which will, doubtless, scrutinized with care the unthracitic membera 
(if may term them) the Institute. The beauty is, 
can scrutinized. Right wrong, not vague; and erroneous, 
incumbent the critics show what point the error lies. 

Mr. paper, which published last week, brief, clear, and 
exact, and will, therefore, valuable those who are studying the merits 
different and apparatus for concentration, and who want, first all, 
data. 

The papers Mr. London, are the first the foreign 
relations the They are interesting and 
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Germany, who have been elected membership, will not slow 
imitate Mr. example, and give the benefit their professional 
experience. 

Mr. paper Steel produced upon the Insti- 
tute effect which the perusal wi'l reader. Mr. 
has way hitting the the head, and driving Not can 
strike both hard and true. The keen perception and full recognition the 
value chemical analysis which this paper displays, all the more significant 
since comes from one whose mechanical engineer might excuse 
him prejudice favor exclusively tests. 

The Report the St. Bridge. 

compliance with law and custom army engineers has in- 
spected the bridge building St. Louis, ascertain whether im- 
pediment navigation. The Board was composed Generals 
and Colonel and Major and the standing 
these officers such that their report cannot fail bave great weight with 
Congress. After careful examination they have decided that the bridge 
serious obstruction navigation that will practically cut the Mississippj 
river two St. that its present form will compel the tranship- 
ment designed for the upper part the river, and that some correc- 
must applied remove this defect. This conclusion based 
comparison the height the middle arch above tho water level various 
stages the river with the heights the steamboat and upper works. 
The bridge composed three arches, and the engineers leave the side arches 
out the discussion altogether, they are somewhat lower than the center 
span. the space 174 feet long—that each side the 
middle considered. The reason why this width chosen that 
corresponds the space required law for draw-bridges similar situations, 
and which varies from 160 200 feet. The chord this central portion the 
middle arch feet below the crown the arch, and feet above the city 
directrix. diagram, annexed the report, which exhibited the height 
alarge river boats various stages the water, shows that not 
only wil many them have lower their but that many them 
will unable all account the upper works, which ach »bove 
the line this chord. engineers first discuss the practicability lowering 
the chimnies, the upper part them, and cutting down the pilot houses, 
deciding against both measures. They 

apparently height and size the chimnies general use 
these steamboate are really essential secure good draft the furnaces, and 
omical combustion fuel. Artificial the sume end are 
very expentive and often ineffective. Although comparatively task 
lower small chimnies, dealing with large size very serious matter, in- 
deed. weight utterly their strength, even when new, 
that yet devised will enable large chimnies lowered either wholly 
part without very great labor and danger. The elevated portion the pilot- 


the pilot have unobstructed view the river abead 
his boat. Experience has decided this point most clearly.” 


They also condemn the adoption means crossing large 
rivers used for navigation, the ground that arches not equal 
height over their whole width? boat which fails slip through the center 
must infallibly come grief against the lower side portions the arch. 
This fault the more decided St. Louis, because the spring the middle 
span about the same level the high water 1844. may well sup- 
posed tbat the difficulty passing the bridge its exact center will very 
great, foggy windy weather and St. Louis place much given 
fogs. piers are too far apart the pilot accurate direction and 
lights hung the arch will not very serviceable, because they will necessarily 
hang directly overhead. When remembered that the larger part the river 
business done high water—when the current especially rapid, and that 
the large New Orleans boats usually cease when the water falls below 
feet above extreme low water, plain thit the St. Louis bridge very 
serious obstruction free navigation. The report siys 

large portion the St. river front above the bridge, and several ele- 
sugar refinery, and other similar are located above it. These 
could not safely reached the large during the high stages, and much in- 
convenience would entailed. Board consider these measure 
local, and infinitely importance than the national interests involved the 
The Government has expended, and still expending, large sums money 
improving the navigation the Upper Mississippi, Missouri, and other riv- 
ers, for the express purpose allowing the largest steamers navigate them. 
would, therefore, seem entirely out keeping with this general policy allow, the 
very threshold these improvements, would debar large propor- 
tion existing steamboats from using them. The Board are unanimously 
the opinion that the bridge, present will prove avery serious ob- 
struction the navigation the Mississippi River. They would moreover state that 
arch trusses, like those under construction, present many difficulties free naviga- 


tion that their use should prohibited plans for bridges over 
streams.” 


The bridge being condemaed, the question now correct its faults. Unfor- 
tunately this very serious problem, and the able who criticise the 
structure find that chanze can safely made the bridge itself. fact 
the possible alterations are few The arches may raised, but this 
would require the simultaneous raising all three spins, and the building 
new approaches, since the piers have been built withstand the thrust the 
unloaded arches alone, and are not strong enough for heavier work. For the 
same the center span cannot replaced straight truss other 
device. the bridge raised, the costly under the city will 


costly, and the board therefore turned their another remedy. 


“Under these circumstances, the board not feel justified recommending 


change which would involve the complete remodeling this ent 
now nearly completed. the same time, already stated, they deem abso- 
lutely necessary that some provision should made for allowing large boats 
the bridge with safety whenever they.find necessary They would there- 
fore recommend, the most feasible modification, plan which has been already 
tried and found efficient the railroad bridge over the Ohio River Louisville, Ky. 
Let canal, rather open cut, formed behind the east abutment 
bridge, the abutment clear width water-way 120 feet. The shore 
side 
about 500 feet above the and 300 feet below it. The river side may entirely 
open, but the shore side 
height about five feet above extreme This wall provided 
with ring-bolts and posts enable boate work through the lines. Let 
this opening spanned draw-bridge, giving clear span 120 feet width. 
this plan large any now built 
any weather, any stage water, and only the cost 
steamboat-men have stated the board that they would satisfied with this modi- 
fication, and the engineers the Bridge Company only raise objection the delay 
trains caused opening and shutting the draw. While the validity 
this objection, the board deem that the difficulty can mitigated, not entirely 
overcome, providing machinery capable opening and closing the draw with, 
desired rapidity. They think, moreover, that will 
boats will desire pass through this draw, the delay trains from this cause 
will not excessive.” 


pass 
cut should laid out easy curve joining the general shore line 
vertically with stone with crib-work 


would able through the’ bridge 
some little delay. “The 


only exceptional cases that 


This then the end the great Saint Louis Bridge. is, the board 


Engineers report, magnificent structure,” but one who looks back history 
can hardly approve the reckleesness with which the larger questions involved 
have been decided, however special employed 
have been. Had the first pier been left clay bottom was intended when 
the works for its construction were its fragments would now probably 
far their way toward New Orleans. scour” have 
cleansed out the channel between the piers below the depth the intended 
foundation. Then the difficulty experienced steel proper strength 
withstand the thrust the arches, was only after the had 
fully committed himself the arch system. These are but the most obvious 
facts history which recent and familiar all. The condemnation the 
Army Bcard the arch, means crossing navigable streams, will probably 
act effectual stopper similar recklessness the future, and designers 


bridges will expected adhere modern instead ancient methods 
construction. 


the remedy proposed the board, may well say that 


effect but the the natural condition the Mississippi before there 
was any Saint Louis any railroad. the east side the river were low, flat 
and swamp lands, which times high water allowed the vast 
body water, and therefore extended important relief the main stream, and 
doubtless prevented many local flood. ‘These low lands have been filled 
the railways, and when this work was completed, Captain came along and 
planted three huge piers the narrowest part the river. Under such 
stances serious floods sooner must the consequence, and the relief 
tended the proposed canal will therefore important more ways 
one. fact would well muke the canal large enough offer decided 
and sufficient relief case high water. 


CORRESPONDENCE. 
Peppers Again. 


ing upon what you are pleased call Peppers Steel,” under that heading you 


apologise your readers for noticing think apology was due, for 


reasons entirely different from those stated. steel had not been manufactured 
public offered market; and publication for the public regard 
had been requested authorised me. The circular which you had 
printed its title was left for the editor the 
with express message requesting preliminary and 
trials him that never made. Such trials operations 
have been supervised many who understand the subject, the highest 
authority, every one whom, far from regarding absurd, give their 
proval and endorsement, and whose testimonies due time authoritative 
but was designed from the beginning, that before pub- 
paper, that public trials and demonstrations should and 
for that purpose, before the hasty and premature article the was wiit- 
ten, and the earliest day after securing patent rights, was made 
the existing fair the American Institute, from the accompanying 
letter the General Superintendent, for the public investigation 
and exhibition the silicon steel the fair, which you are earnestly and 
fully advised and requested witness, for more information and 
edge Steel.” not question the least the entire competency, 
fairness, and integrity purpose with which the writer the article the 
would conduct such undertaken him and 
doubt not that any requirement participation his will readily complied 
with the judges the investigation come off the American 
the mean time that the issues between the and wyself prema- 


turely made, may fully understood your readers before final trial, have 


state 

stated the article the that the process consists the 
pure white quartz sand only, which the wrought iron converted 
steel, and that method precisely parallel that called where 
wrought iron bars are heated charcoal and that other called oxidizing 
cementation where cast iron bars are heated sand. 

The article further says, that say quoting from pamphlet verbatim, 
that desired beat metal beyond its fusing fusion that 


king 


| 
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you give the exclamation point after new. 

worthy steel but reference the circular will show that make 
its point, without and simply the sand, ahd 
heating the and expressed with ordinary heat, and with 
heating sind. The whole purport the cir-ular speaks the 
application intense heat, and from its and the appli- 
heat any point whatever under the conditions 
however great the distinguishes between the 


heat the carbon cementation process, and the 
iron sand, and process, not claiming any 

sible new, invention, any such processes are stated 
difference, addition any known process, and this novelty 
that you unsparingly denounce absurd and impossible. 

euch new conditions thus produce the results claimed differing from 
however produced, then the invention new, according your own 
showing. 

The process making blistered carbon from wrought iron, and 
common use before critic had his alphabet, and both are dieclaimed 
invention, the and all specifications for patent rights. an- 
nealing giving wrought-iron-properties cast iron was never carried the 
extent making kind, and could only done with extreme care and 
only one the methods making silicon steel described me. 
the carbon cast iron flux the iron, would silication 
the iron, deearbonization with the silication. Making car- 
and invention. making from carbon fron withont change form 
not enough the iron the sand oxidation the carbon 
carbonic acid oxide, but this accompanied and succeeded greatiy 
increased heat, such the and burning silicon alone can give from their un- 
properties, the iron silicating silicon entering into the composition 
the metal. the the small portion the sand silica deoxidiged 

off silicic acid, entering silicate into the crust the sand, 

off the slag, but almost the éntire the sand remains intact, without change, 
imparting heat for the process. course, wrought iron decarbonized, 
requires decarbonizing process converted into the silicon steel, but the 
greatly increased increments heat the alone can impart are necessary 
the conversion the iron into The need not 
sand; the common white sand the sea shore will suffice. The heat ac- 
quired and imparted the sand, and without flux infusible, 
rendered worthless and this greatly increased temperature attribute, part, 
effects heat beat producing the great change the iron, and 
also, part, giving the extraordinary working, hardening and 
the intense white heat, from any fire, and with without further use 
the sand, with again heat that not applied any other stecl metal 
destroying rendering worthless the but, course, the heat without 
its, also, though bearing much greater heat than other 
the shortest time, continued without detriment the indefinitely, will 
few minutes’ time—proof positive that the exemption from fusion the 
the sand, and that fusing point from avy temperature, 
that can produced without the sand, cannot reached. 
infusibility differs from that pure iron without alloy, and such 
value, for made iron with alloy, contained all merchant- 
able and fusible withont the 

The silicon steel can made any decarbonized iron surrounded 
ite protecting and sand, without carbonization the iron, from the products 
the fuel, through the saad, oxidation from the air 
requires contact solid carbon with the iron whatever heat carbonize 
the iron, and hence the steel niade fire commonly used for metallurgic 

appearance different other steel has all the properties wrought iron and steel 
mis given the the Engineering and Mining Journal, common 
with the rest the public. 

ful'y prove our readers that did justice, our recent editorial article, him and 
bis process. complains that his circular not claim the ability heat 
above its fusion point without fusion, said did, but toward the 
part his letter expressly acknowledges the claim, and explains cannot, 


therefore, have misrepresented him.—Eps. 


The American Institute Mining Engineers. 
MEETING. 


[Continued from 292 


BESSION WEDNESDAY MORNING, OcT. 22. 

Institute met 9.30 a.m., President the chair. After the 
routine notices, and election new members (for the names whom, see 
list published last week), paper was read 
the Midlothian Colliery, Virginia, 

THE SYSTEM BEST ADAPTED WORK THICK COAL SEAMS. 

this paper, which will published, with accompanying drawings, hereafter, 
the author compared the pillar system with that cross-working and gobbing- 
up, giving detailed estimates cost for each. 

Mr. remarked that was glad this subject the economical work- 
ing had been again broughtup. could not discussed too often. 
thought that the importance the subject was beginning realized the 
anthracite and that already change for the better had set in. When 
consider that per authracite coal lost mining, the neces- 
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was ten cent. more than and the men made 
per cent more the latter system. The loss coal pillar, working 
was per cent., against per cent. wall, and the coal obtained 
the latter was much better larger. 

said that although was not the custom the Institute re- 
turn formal thanks for each paper read, knew expressed the sentiment 
the meeting thanking Mr. for his admirable analytical discussion 
this subject. just such papers that our profession needs. appreciated, 
moreover, the feelings the members discuss the paper first 
was one requiring study. 

recess ten then taken enable the members personally 

Dr. expressed his gratification that the Institute had honored the 
College holding one its meetings there, particularly day memorable 
them the dedication building for the furtherance those pursuits with 
which the Institute was entire sympathy. evidence his high appre- 
ciation this organization, would mention that the mavy honorable titles 
the orator the day, had selected for insertion the College circulars that 
President the Institute Mining Engineers.” Dr. 
concluded tendering the freedom the college buildings the members. 

The President then read, title, paper Mr. 
SOME RESULTS WET CONCENTRATION ORES MEANS THE UTSCH AUTOMATIC 

AND THE FINE GRAIN JIG.” 
This paper was published last week our columns, pp, 296 and 297. 
Four papers Mr. London, England, were then read the 
President, 


A PROCES? FOR DISINTEGRATING OR BUBDIVIDING IRON; MODE OF SUBDIVIDING, AND 
SPECIAL USE OF SUBDIVIDED BLAST-FURNACE SLAG, BLAST-FUBNACE SLAG 
CEMENT, MANUFACTURE OF COMPRESSED STONE-BRICKS. 


Specimens cinder, bricks, and iron scale were exhibited. [The papers will 
published our columns, and the specimens may seen the collection 
the Pardee Scientific Lafayette 

Prof. Frazer inquired were knowa whether differences temperature 
the slaz and the rolls caused the resulting granulated slag have different 
properties 

Mr. had tried some experiments making slag-bricks small way, 
with interesting results. bad mixed slag, which would 
disintegrate itself exposure, with lime, and formed plastic mass, which 
could readily moulded. When bricks thus made were once water had 
effect them. treating glassy slag the same way, the process hard- 
was much slower, but after the lapse two weeks the one brick was 
hard the other. had furthermore noticed difference the working and 
hardening the mixture when amonnts lime were used. 
when five six slag and one lime were used, the mass was very plastic and 
could readily moulded, whereas when four parts slag were mixed with one 
lime, the set quickly that was work it. The value 
cinder replacing sand mortar, thought, was considerable, not only 
account the superiority the mortar, but also saving lime. 

Dr. Hunt remarked that the action cinder lime was analo- 
gous the action puzzolana and volcanic ashes. silicates have 
but action caustic lime, but when these silicates been submitted 
high temperatures, near beyond fusion, they then acquire the property com- 
bining with caustic Volcanic ashes may finely com- 
minuted cinder, and, mixed with fat lime, gave the famous cement the Romans. 
time had been observed that this cement could imitated using calcined 
clay with lime. may look upon therefore, miniature 
volcano, and the slag its melted 

Mr. mentioned instance the formation very hard 
from blast-furnacs cinder without any admixture. There have been some pieces 
cinder the Glendon Works which have Jain moist place for ten 
twenty years. They ars now hard that they will turn pick. 

was suggested that during this time they may have taken lime from the 
water. 

CARBON THE BLAST FURNACE. 

Glendon Iron Works, taking out consists very fine black 
powder, which burns before the blow-pipe, and ths smell coal-dust, lamp- 
black, 

came from between two rings brick, space inch, which 
had been filled with Joam. 

careful examination showed that there was fissure through which coal- 
dust could have worked, hence Mr. must been 
posited from the gas, which will work very crack. 

According Mr. carbou deposited from carbonic oxide presence 
oxide iron, which, this would supplied that contained the 
loam. 

Mr. some remarks 

OCCURRENCE ANTHRACITE NEW MEXICO. 
ted specimen this Anthracite, from the Ortiz Mine Grant, about 


for working are like- miles southwestof Santa Fe, The bads beloag the liguitic formation the 
Galisteo, which and believe but which 


11, 


lignite dykes porphyritic material, many which occur the Grant. 
thought probable that the eruptive rocks had overflowed, well broken 
through, the coal bearing sandstones, and hence that large part the many 
thousand acres probably underlain the coal this locality would found 
more less affected, giving anthracite The presents 
the usual anthracitic characters, having somewhat less specific gravity, and per- 
haps more water than the hardest Pennsylvania coals. According the 
analyses and others, contains from per cent. fixed car- 
bon but was surprised the other day, report the 
Geological Survey Wyoming and contiguous Territories, published 1871, 
series Prof. Frazer Jr., according which the amount 
coal from Old Placer Mines, Mountains, New 
which the exact locality from which the specimens analysed and 
others, and the specimen now exhibited the Institute, were taken. The 
specific the coal analysed Professor given him 
1.443. The discrepancy between his analyses and earlier ones the amount 
‘‘volatile substances,” including both hydro-carbons and oxygen 
bined water,” aggregating nearly per cent. The matter requires further 
explanation. there has been mistake specimens analysed, 
must conclude that the character the coal variable—a hypothesis not 
unlikely, considering the admitted nature its metamorphosis, but one which 
Mr. hesitated adopt, view the uniform the coal 
and its behavior under the boilers the New Mexico Mining Company, where 
burned for several months continuously, giving intense and the 
short blue flime anthracite, without any appearance hydro-carbon. The 
specimen exhibited had lain exposed the weather for four years without 
physical alteration. 

During Mr. examination the locality, had found new 
exposure (probably the effect recent rainy season) where, the side the 
bluff, five coal-beds were seen one above the other, within vertical sec- 
tion little over one hundred feet. Three them were workable beds, hav- 
ing (to judge from the outcrops) three five feet good coal each. could 
not positive that this was all anthracitic, analyses having made but 
the broken outcrops had that appearance. ‘The locality was very near that the 
mine. 

Prof. Frazer. During gevlogical survey Colorado and New 
Mexico, 1869, visited the Real Dolores, and was Col. ANDERSON 
the outcrop the anthracits bed spoken the President. lay from 
mile from the Old Placer colony near the foot the Apache lookont,” high 
the north ravine the side which the opening was made. 

had seen account this coal, and expected look just this 
specimen found dyke crossing the line and the 
production anthracite the lignite influence. The first specimen, 
which made analysis Laramie with the mouth blowpipe, (and which was 

very small,) gave percentage fixed carbon nearly great that reported 
other specimens which found among other collected 
minerals were analysed the University Pennsylvania, and 
mean from the whole was taken, with the result published supplementary 
Report next year. The appearance the specimens which gave this 
unexpected variation, was every respect (as nearly can remember) like 
that now 

Mr, thought the experiments that hud been made the weight 
coal when exposed atmospheric influences, and beat, might throw consider- 
able light the subject the lost carbon coals situ. 

Mr. mentioned that they had not been able notice any deter- 
ioration anthracite coal when exposed the weather, far its effect the 
blast furnace went. cited the case pile Buck Mountain coal which had 
been exposed the yard for two three years, and the end that time was 
used the blast furnace with equal effect fresh coal. that 
the pile itself might not have lost weight. 

Mr. had experience. had been accustomed con- 
sider mined coal” superior that which had exposed, per- 
haps from the fact that miners coal were careful emphasize its fresh- 
had, however, used his furnaces some coal that had lain three years 
the yard, and did full duty the and amount and 
quality gas could 

Mr. stated, answer that had made some his arti- 
fuel from coal dust that had been exposed for years, and that had been 
burned stoves, grates aud furnaces, and under boilers with the best effect. 

TESTS STEEL. 

(This paper published anotber column. 

Dr. Drown remarked that, while fully appreciating and endorsing Mr. 
views with regard the importance careful and minute analyses steel 
for the manufacture its different varieties, occurred him that, per- 
haps, might found that steels having identically the same chemical composi- 
tion would show different physical properties conseqnent upon variations 
whether cast moderately very hot—whether rolled hammered etc. 
hadseen stated, for instance, that phospor-bronze showed great difference 
properties with the same chemical composition, though did not 
this statement was relied on. 

rails determine the effect foreign ingredients. pieces iron 
‘rails all kinds —good, and indifferent. some that had been use 
years, and had literally worn out, found 0.3 per phosphorus, and 
0.08 per cent, carbon, The amount very low. 


~ 


THE ENGINEERING AND 


JOURNAL. 


MINI 


had been use eight ten years, and had proved every good 

The top, for instance, was cold short. therefore, jndicious 
combination different iron piling, that the good quality the 
rails were due. 

variations chemical composition thé metal properties. Thus, 
the case Swedish iron, justly esteemed for its purity, know its excel 
are isomorphous conditions under which the same may com- 
satisfactory comprehension subject, than just thorough 

were Mr. Kznz, the Local regard- 
ing the arrangements for the afternoon excursion the Warren Feundry and 
the Andover Werks, Phillipsburg, J.; and the 
again the evening. 


Process for Disintegrating Subdividing 
BY J. J. BODMER, OF LONDON. 


1855 Franz patented England his process manufacturing 
cast steel. The first experiments practical were made the Ebbw Vale 
with about per cent. pure iron ore, and with without other 
molten pig-metal running into water, which during the opérati was kept 
well agitated, and found that finer the iron granulated, the will 
the resulting steel. 

The writer not aware that iron has been used 
wise than the above-named process and until 1866 other subdi- 
viding iron than granulation was known. April, 1866, patent: 
was obtained the writer for blast furnace and and 
rolls. reference iron, the idea was, following the pointed 
out the Uchatius process, obtain better re-ults the puddling 
means thorough amalgamation (not simply mixture) the fron the 
oxides and other ingredients the charge 

Experiments were made. quantity iron direct from the blast furnace was 
subdivided (or laminated) passing through pair plain rolls. ‘The rolls 
were hollow, and water was made pass through them keep them sufficiently 
cool. Without giving differential speed the 
1-16 in. thick, and from about 100 sq. in. surface downwards. 
speed, the iron falls from the rolls the shape scales, minute 
desired, and regulated the proportions the wheels. try 
the effect mixed charge (iron and oxides), small laminated mixed 
with roll scales, and throughout about dozen charges éwt. the 
puddling furnace, charge for charge was made minutes’ time. 

charging the subdivided mixture, was spread over the whole 
the furnace bottom. from three five minutes after dlosing the furnace 
door, the surface the charge was viscous, half-moltén condition, and rab- 
bling commenced. The the however, proved 
the charge never melted completely, and although the balls stringled well, the 
iron was not strong. 

This result appeared prove that with sufficient heat the desired object would 
obtained, and further patent was applied for the describ- 
ing the means producing perfect and uniform iron and 
oxides, with without other ingredients. 

The specification describes different ways carrying out the The 
main features are these: 

The oxides and admixtures are fed upon the stream liquid its 
way the rolls. plain and very reliable measuring 
here made use of. 

The oxides and from the measuring apparatus) are fed 
upon the subdividing rolls with the liquid iron. 

The oxide and admixtures are melted themselves, with without iron, 
and are then fed with the stream iron, separately, but simulta- 
neously with the latter, upon the subdividing rolls. 

either case, the result scale, every particle which consists the 
proportions the ingredients the and the writer cannot but that 
with the required degree temperature for the treatment such mixture, 
very perfect results would obtained, either the puddling the last 
melting process. 

the mecting the Iron and Steel Institute Liege, August, 1873, the 
ject using granulated iron the puddling process was discussed 
Woop, Middlesbro, and Mr, made important statements, based upon 


thousands tons stove plates bis machine, and had found that 
iron the form thin plates melts and more uniformly 
than any other shape form, that the yields and quality the best 
obtained, writer has before bim which Mr, 


-- - 
his own practical the Works Mr. had 
> 
. 
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statement his own words, but believes the above express what 


running liquid into water agitated any the well- 


known means certainly simple process, there are three points, respect 
which laminating rolling appears preferable. 

The mechanical arrangement for grenulating water should ensure sub- 
division into minute particles, admixture larger lumps being objectionable 
with reference aniform melting. Laminated rolled iron, the other 
hend, permits the use comparatively large sheets, which, being all one 
uniform thickness, melt with the greatest ease and uniformity. the same 
time, cases which minute subdivision required, the rolling process pro- 
duces the same.to perfection, increasing the differential speed the rolls. 

Iron granulated water easily sticks and itself the fettling, 
thereby chilling the some extent, which not the case with leminated 
iron. 

Running iron into water, unless the operation carefully watched, easily 
leads accidents explosion, whilst the laminating process does not give rise 
danger. side runner into the pig-bed kept readiness, and case 
hole breaking out, the side-runner thrown open and damage cau occur 
the rolls. 


ividing ecial Use Sub-divided 

four different modes, more less practised for sub-dividing slag, (that 
producing slag sand,) are the following 

Orushing the slag from the lump crusher, edge runners 
other suitable means. 

Blowing water, steam, cold hot air, into the stream viscous slag whilst 
runs from the furnace. treated, the s'ag takes the form fibre, similar 
spun and where the stream slag imperfectly hit the current, 
globules are formed, from the size pea down that head. 
Such slag fibre has been used for packing steam pipes, covering boilers and 
similar purposes, non-conductor heat. 

Running the its liquid condition into water. This very simple 
and easy mode sub-dividing it. The slag thus obtained spongy, porous 
pature, and exceedingly light. For practical this process does not 
offer, however, the advantages which might expected. Spongy has been 
tried largely for ballasting railways and Belginm; but has 
not been found suitable, the light and spongy particles keep moving and 
changing position, and not settle down into sufficiently firm and solid mass. 
is, however, well adopted for certain descriptions concrete. holds water 
most tenaciously, and hereby offers advantages regard the gradual harden- 
ing the lime. How far its great sponginess, however, interferes with the 
resistance crushing power, the writer has experience. Where employed 
the manufacture bricks, the process described Patent,” 
spongy slag has crushed, before can used, order permit its attain- 
ing the required degree dryness. 

Passing the liquid slag rolls, Patent). This mode 
disintegrating sub-dividing blast-furnace slag, consists passing the slag 
its state, direct from into pair rolls revolving either with 
equal with differential surface speed. the object view simply obtain 
the slag convenient form for its removal, the rolls may opened wide 
practiable. From rolls going equal surface speeds, the issues the 
shape belt the width the rolls, and thickness about in. (or 
more less) The slag may allowed deposit itself layers the 
track bogie, placed underneath the rolls; may fed upon roller 
forwarding apparatus, upon which will cool moving along and drop 
pieces into bogie other receiver may forwarded screw, chain 
belt, other means. With plain rolls going differential surface speeds, 
with one both rolls corrugated, the slag will issue larger smaller pieces 
Slag this manner and without coming into contact with 
water, retains its crystalline fracture and hardness, and the most favorable 
condition for ballasting, and for the manufacture concrete. 

the slag intended used the manufacture bricks, mortar, 
other cementing compounds, plain going differential are used, 
more less close, according the desired thickness the scale. When 
the slag issuing from the rolls allowed drop into water, rendered 
amorphous, without becoming spongy, and without retaining the water the 
manner peculiar spongy slag. Such slag being very friable, can further 
disintegrated, desired, with the greatest ease. 

With nearly closed and considerable differential speed, very thin and 
fine scale produced, especially suitable for slag-cement. 


The Mode 


Instead employing one pair rolls only, the blast furnace, two pairs, one 


dischargiog itself into the other, may many cases used with advantage. 


Teste 


this paper not discuss this important subject all its 
bearings; but point out why tests ordinarily 


made, are not, alone, any special value not general 
mechanical 

The agents the Steel one the largest and 
most successful Bessemer establishments England, have recently distributed 
report, made Sir the transvorse, tensile, and com- 
pressive resistances certain bars this steel. The number tests very 
they seem careful and and the modulus clasticity, the 
work the limit elasticity, and the limit working are fully 
tabulated according the latest 

further than the ordinary engineer that there unknown substance 
which possesses these physical properties. what the is, the 
report gives him working knowledge, for not single analysis given any 
the bars tested. The most thit said some them that they are 
either which sufficiently evident from the experiments. 
bar steel” is, tha present state the art, vastly less definite expres- 
sion than ‘‘a piece the engineer who wants steel for specific 
purpose, gives only the faintest clue, say that steel hard soft. ‘There 
are grades both bard and soft steel, adapted different purposes. 
Rail soft, and boiler-plate steel soft, compared with many structural 
steels, and with the whole range spring and tool steels but the one per- 
fectly adapted rails would useless for boilers. 

order that engineers may know what spocify, and that 
may know not only make, but how compound and temper it, the 
leading ingredients each grade steel must known. Pure iron would 
unfit for nearly all structaral purposes. Upon the substances associated with 
depend its hardness, malleability, stiffness, toughness, elasticity, tempering 
qualities, and adaptations various structural uses. These ingredients are, in- 
deed, impurities, but the unfortunately implies defect, 
whereas the thing may really impart the essential quality. All the usual ingre- 
dients give what called body” steel. Carbon, within specific limits, 
well known, gives hardness, elasticity, resistance statical strains, and temper- 
ing qualities. Under certain conditions composition even gives resistance 
sudden strains. Manganese (and this fact, the way, not generally 
known) gives, differeut proportions, hardness, toughness, malleability and 
elasticity. Chromium imparts similar qualities, but what precise extent 
not know, default proper comparison chemical and mechanical 
a'though considered bane steel makers generally, and, sin- 
gularly advertised the great panavea for the weaknesses steel 
certain modern inventors, has probably, proper proportions, healthful influ- 
ence the physical properties steel. Even pbosphorus, the erch enemy 
the Bessemer and open manufacturers, may some degree 
ingredient. 

Whether not certain foreign substances, which, separately added, produce 
similar results, would better result combined certain propor- 
tions—for instance, whether carbon alone any degree, silicon alone 
degree, would make good steel for certain uses carbon and silicon com- 
bined, is, default proper experiments, impossible state. The proba- 
bility is, that there proportion carbon aud manganese which would give 
the highest possible value all structural formerly added spiegel- 
eisen decarburi-ed Bessemer metal solely impart manganese the oxygen 
the oxide iron formed the Bessemer process. now add larger 
proportion spiegeleisen, not only remove the oxygen, but mix 
manganese with the steel. And think find that the proportions sili- 
con and phosphorus are sufficiently low, and carbon does not exceed third 
one per cent., manganese the amount three-quarters one per cent. gives 
the resulting high degree toughness and hardness combined—a 
degree suitableness for rails, which proportion either carbon man- 
ganese, not associated, can impart. 

When consider that two three-tenths per cent., and some cases 
fraction tenth one per cent. foreign metals, will change the character 
steel high degree, and when farther consider that the physical results 
these combinations have never been tested analysed any thorough and 
comprehensive manner, may well reiterate the common expression that the 
iron and steel manufacture its 

But not necessarily its not develope it. The 
complaint and machinists is, that they occasionally but 
can never get regularly, the precise quality steel they require and yet 
probable that tons steel have been made which are suitable 
for each these purposes, but have been used for others, and that the pre- 
grade required every case could reproduced the ten 
tons. The trouble that neither the user nor the maker knows what the mate- 
They have which they can recognize it; they 
approximately the same quality, and guess the physical properties the 
product, aided such crude tests ascan made during manu‘acture. Mr. 
late address modern before the British Association, says 
that one why steel more used for structural is, that the 
various not possess the means, without elab- 
orate testing, knowing whether the article presented the required 
neither Mr. nor any his associates ex- 
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test one two each lot bars destruction, order find out the qual- 
ity the rest, than burn Chinese village get roast pig. 

would analyse not one, but twenty samples the steel that meets 
want, and then base his order analysis that should come 
and lowest limits the samples, would get substantially 
the every The problem isa more one for the stecl 
Gre limestone and coal, the finished bar, each user buys 


tent becomes possible, not comparatively easy, matter. 

ate and Mr. and Mr. and 
are they doing relieve the engineering world 
these ‘They are simply discovering the vast number qual- 
ities steel may made possess, without giving more than the 
whieh these may pre-determined and re-produced. They 
are expense time and material us, not that certain 
but bar steel, has such resistance and elasticity. 
This experimenting has much the same value the steam-engine tests 
tion test would calculate the ashes ten and guess the 
the 


tested, and found not quite suitable for certain purposes the bars 
are. But neglects make clear that the disparaged bars may better 
than these particular Barrow bars for other purposes. makes the mistake 
which should Sir all men, would not make, being 
general and random one element his conclusions, while frac- 
accurate others cramming the whole matter chemical ingre- 
dients into the terms and 

The first and easiest step the desired direction out what 
not necessarily bar steel made Turton Sons, which 
will swear by, and another swear nor steel 
which made once, and got twice, and Co. 
can. either them, make the ten thousand tons, you will only 
tell them what made of, well what its qualities are. the 
various uses which engimesrs bave applied steel, there are vast number 
specimens which have all the requirements. When more steel 
the sort wanted, the usual method either apply the maker, 
who kept record, and does not know what wanted get bids 
based and very inadequate physical test, for instance, that the 
bar must such and such The lot steel made, and 
well may be, very heterogeneous physical character, although may 


fails, or, under excessivo margin safety must allowed. The ob- 
viously rational way lot steel which proved suitable for any 
purpose, analyse many samples it—at least for carbon, manganese, sili- 
con, phosphorus, element which exceeds tenth one per cent., and 
thus give the steel maker recipe for making it. 

may suggested that this chemical synthesis steel will ruinously 
for certain fine purposes, such gun-barrels, the cost analyses, any 
loss applying other uses the lots stecl that were the mark, 
would very small, compared with the margin strength 
must given uncertain compared with the cost oceasional 
failures uuder final test. And this cost, whatever is, the say, 
the public, should and must bear. 

But steel makers will find that working analysis not very formidable, 
after all. color test carbon already all charges all Besse- 
mer and open hearth makers, and one the most important. 
another view the case: certain experience comparing mechauical 
tests, which are comparatively made, with the more costly determinations 
manganese, phosphorus, &c., the expert will not need unalyse every charge. 
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nominally the same ingredient, such pig blooms, balls, must 
grades and qualities, each homogeneous and uniform any ex- mixed, largely any high degree impurity which any one batch 


accordance with the one test. The result that, wear, some the drill stopped. 
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will learn read manganese, approximately, elastic limit test, 
the expert blacksmith can now read carbon quite accurately the water-hard- 
ening test. Herein one the the combined mechanical and 
tests—that they will supplement and 

When the proper amounts carbon, manganese, silicon, for certain uses 
are known, will not impossible approximate them, the Bessemer 
process, very helpful degree, and the open hearth and crucible process, 
accurate degree. course, the character the ingredients 
must more definitely known than present, and numerous 


may contain. 

The thing first course, ascertain the mechanical properties 
all grades steel—not merely the individual resistancts destructive 
strains, which are but the stones that compose the mosaic, but the sistance 
within the elastic limit, which the finished picture. ‘To experiments 
added analyses every grade steel that can produced, the character 
the metal but half known. 

the present state constructive and metallurgical art, thug seems not 
only important, but highly feasible, Jarge degree the 

instead following the hit-or-miss and large-margin system, want system, 
that now obtains. course the change must come slowly, and its early stages 
will attended with difficulty and but there can 
its ultimate success and its immense advantage constructive and 
ing engineering and art. 


crease, possibly double, the resistance metals specific and decrease 
the present enormous margin safety? seems unaccountable that Govern- 
ment commissioners have long neglected the chemical 


have long neglected complete the circuit, that the its 
own story, 


upon Eggertz’s Method for Determining 
Combined Carbon 


myself from the thraldom monotonous routine work that would 
otherwise absorb nearly all time, the following improvements 
tion method for determining carbow were devised. 

cup and one cone, serves weigh the horizontal with glasa 
tube form hopper, makes, and conducts the they are 
made, the balance pan, which about 
placed the pan. Being thus sample placed lathe,, 
the drillings, before meationed, falling below, the 
two huodred milligrammes weight the pan, the 
the lip the tube offeringa support for the while the pressed: 
ready for treatment with acid. 

This fused with tube, the lateral branch through the 
window the laboratory remove the fumes. placed 
lower end the tube, into which the inserted, 
cc. are now into the funnel drops the 
the temperature 130° 


giveu sample steel. 


while great valuc ascertaining the amount carbon different speci- 
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MACHINERY. ETC. 


PATENT ROTARY BATTERY 
tery ever used for amalgamating gold, or crushing silver o1 es, 
dry orwet, Can up on a mine in running order tir 
the price the straight and three days 
after ite arrive: at the mine. 12-stamp battery, 20,000 pounds, 
with frame complete; battery, 7,000 pounds. Every 
CALIFORNIA STAMP MILLS, 

All the various Pans, Amalgamators, 
Separators, Settiers, Concentrators, Dry or Wet, for workin 
Gold, Copper Ores, the same built alifornia 
Send sizes and wake patterns and forward shoes and 
Dies low Engines, and and other 


Machinery made order. 
MOREY SPERRY, 


corner “of and CABT-IKON 
for WARMING and VENTILATING BUILDING 
JOSEPH HENRY WORTHINGTON, 


United Royal Smelting Works 


Kingdoms Prussia and Saxony. 
AGENCY: 
REPRESENTATIVE FOR THE UNITED STATES 
During temporary absence Mr. 
and until all communications should 
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Hamburg, 
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MISCELLANEOUS. 


LEHICH ZINC COMPANY. 
WEBSTER, President. 


GORDON MONGES, Treasurer. 
WORKS, BETHLEHEM, PA. 333 Walnut Street, Philadelphia, 


JOHN JEWETT SONS, AGENTS, 182 FRONT STREET, NEW YORK. 


CINDER FOR BLAST 


IMPROVED DIRECT-ACTING MINING LOCOMOTIVE 


two feet six inches upwards Hight above rail, feet four inches Width feet one Adapted 


Materials and Workmanship those Full Gauge Railroad Locomotives, 


Guaranteed pass curves twenty-five feet radlus ona level track good condition. 
Three Hundred and Forty Gross Tons Cars and Lead. 


For Photograph and full particulars, address PARRY, WILLIAMS 


Baldw.n Locomotive orks, 


ET " > y 
IRON AND STEEL COMPANY, The Pulsometer. 
Toe simplest, most durable and 
effective Steam Pump use. Will 
pump gritty maddy water without 
out order. 


BRANCH DEPOTS: 


1327 Market Philadelpbia, 

811 and North Second etreet, St. Louis. 


MANUFACTURERS OF 
METAL, TRON 
AND 
STEEL RAILS. 
Office, street, Chicago. 
MEEKER, Pres. 


WRENN, Treas, and Sec. 


B. COGSWELL 
Cortlandt Street, New York. 


Civil Mechanical Enginecr. 


SPECIALITY: DWARD SAMUEL, 


Iron Broker and Commission Merchant, 


WALNUT STREET, PHILADELPHIA. 


Solicits consignments and orders aell 
can Foreign Raw Manufactured Irons. 
Deo, 31;tf 


Blast Furnace Construction. 
Franklin Iron Works, 


Oneida County, 


Nov, 19:ly 
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PATENT IMPROVED 


and Exhaust Fan. Send catalogue, 

B. F. STURTEVANT, 72 Sudbury street, Boston, Mase, 


SCREENING 


Minerals and Ores which the specific 
slight and which sometimes such fine parti- 
are separated this Concentrator. 

Mr. Bement, Geo: concentrating Silver 
ores, says: your machines can not beaten; 
they are simple, require power not 
out 

tue approved methods concentration and the complete 
system of dry-ore concentration in the amount of-ore saved, 

Quantity concentrated, working, end comfort 
tLe operators and workmen 

Parties interested mining are invited call 
Mo. 240 Eldridge street, New York, where thoy may see a 
operation and have their own ores 
and concentrated. 

information and apply 

No. Eldridge street, City. 


THE, 
CARR, Manufacturer Proprietor. 

Patented 
Aug, 


Dec, 


simplicity and durability remarkable degree. 
Its parts are easy of access, and it is adapted to ALL POURPOSRH 
for which Steam Pumps are used. 


MINING PUMP 
Alse, 


Steam, Gas and Water Pipe, Brass Work. 
Steam Water Gauges, etc. 


CARR PATENT STEAM. 


Send for and 


CARR, 


Niagara Pump Works. 


DRAULIC WORKS. 


STEAM PUMPS. COAL SHIPPERS 


NEWBURGH ORREL COAL 


Company’s No. Gay St, Baltimore, 
This Company offer their very Gas 


good quality. 

has been for many used various 
Gas Companies the United States, and we, beg refer the 
Metropolitan, and New York Light 
Brooklyn, Y., Light Company Balti- 
more, Md., apg Gas Light 


attention 


taken the first premium every Fair the 
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eo? 
Hard and Free White Ash 
Red Ach, 
Alaska Red Ash, 
Shamokin White 
Shamokin Red Ash, 
North Frankiin, 
Lykens Valley Coat, 


BOARD, PORT. RICHMOND, 


STEAM PUMPS AND FIRE 


ely 


MANUFACTORY, PHILADELPHIA, 
BROOKLY 
Steam Pumping Engines, Single and rthington’s AND 
Patent, for all purposes, Water Works 


—— 


Cross Creek Burning Red Ash 


OFFICES 
Steam and Gas Fittings, etc, Iron and Brass 
land ‘Coat, 


CHAMBERLIN, 


Among the consumers cf ,Peapard Joni we name Manhattan 


PUMPS. 


Journal of Science, Metals, Petents and Manufactures, Engi- 

Subscription, 30 s. per annum, post paid, 


Also, Boiler Feed Pumps, Fire Pumps, Pumps, nad all from the Can 
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Faep. B. Casruaz, 
Beo’y. 


MANUFACTURING CO., 
MANUULATORS OF. 


Bessemer 
Siemens Martin Steel, 
Cast Steel, 
Blister Stee 


Cast Steel Crow Bars, 
Cast Steel Bars, 
Seat Springs, 
Excelsior Tire, 
Spring Steel, 
Spring Steel, 
English Spring 
Sleigh Steel, 
Cutter Shoe Steel, 
Frog Point Steel. 


IRON FOR MINES. 


Light for use Oollieries, Mines, etc. 


BENJAMIN 
BARCLAY STREET, 


New Yorx 


Importer and Menufacturer all 
saying Tools, Prospecting and Mining 
accuraie Balances and 
Weights, Furnaces, Tongs, Freiberg 
French Cupels and Assay 
Cups. Dippers, Crucibles, etc. 
Complete Blowpipe sets gold and 
Compasses, 
Ingot Moulds, Evaporators, 
etw., etc. 

and prices, see the large 


Price per Copy. 


GLUE AND GELATINE 


COOPER, HEWITT CO., 

NO. BURLING SLIP, NEW 
Reds, Wire Rods, Rivet and 
Machinery and Steel 
all Kinds, Copperas, 

IRON, COOPER WROUGHT BEAMS AND 
GIRDERS, 
nent Iron, 

Ringwood Anthracite and Charcoal 
Pig Iron 

may 17:ly 


RAND WARING DRILL AND COMPRESSOR 


PARK OPPOSITE POST OFFICE, NEW 
Manufacturers 


ATR COMPRESSORS, ROCE DRILLS 


HOISTING MACHINERY. 


ad 


Lama, Peru, May 20th, 1873. 


rings that you have just sent out for your compressors the and Railway were 
the only things wanted make the compressors complete success, althougt have given satisfaction first set 
up. Several this place who are competent juige such matters very highly your compressors. 


Yours, 


TING 


BACON’S 


WM. WISEMAN, Superintendent. 


MINES, BLAST PILE DRIVING, CONTRACTORS’ USE, 
Adapted Possibie Duty. 


STBONG, SIMPLE AND DUBABLE, 
THE SPEEDWELL IRON WORKS, 


Manufactured 
OFFICE AND WAREROOM 


The CHEAPEST and BEST method for transporting Coals, Minerals, Farm Produce, fugar Cane, 
STEPHENS CQ, Sole Agents for the United 


187 New York City. 


Recent improvements connection with the celebrated 
patents increased the these 
drills every variety Their use, both 
this country and Europe, has sufficiently establisbed their 
reputation for and economy, over any other now be- 
fore the 

The Drilis are built various and patterns, wiTH and 
FIVE INCHES PER bard rock. 

and open cut work; also DEEP for 
out, show the character mines any depth. Used 
with steam compresged air. Simple and durable 
and never sharpening. 


Manufactured 
THE AMERICAN DIAMOND DRILL 
No, Liberty street, 
New York. 


CHOOL MINES, COLUMBIA 


VINTON, M., Civiland Mining Engineer CHANDLER 
Analytical and Applied Chemistry JOHN TORREY 
M.D., LL.D., JOY, D., General Chemistry: 
M.D. Geology and Regular courses 
Civil and Mining Engineering Metallurgy; Geology and Natu- 
ral History; aud Applied Chemistry, stu- 
dents received for amy the branches at- 


logues, apply 


Dean the Faculty. 
UILD GARRISON, 
manufacturers Steam for purposes, both 
Direct-acting and Balance-Wheel. 


For sale the Steam Pump Works, First street 
Williamsburg, 


Tons Pex Were. 


Harbaugh, Mathias and 


Manufacturers 


RAILROAD 


Office, ccruer Fifth Avenue and 
Street, Pittsburgh. 


central location enables draw from both sides 
the Allegheny Mountains Metals and Ores best adapted tor 
Rail, and together with our Improved Machin- 
ery, are sufficient guarantee our ability preduce Kaile 
quality uneurpassed for durability aud strength, any 
domestic 


New Patterns, auy desirable weight, made order 
Short Notice. 


reepectfully solicit orders for New Rails, Re-roll- 
June 


DAGGET?, 
MINING ENGINEER 


METALLURCIST. 


SALT LAKE CITY, 


Patent Fly Wheel 


STEAM ENGINE 
COMBINED. 


These are 
first-class pumps 
the market. 

All sizes made order short notice. 


JAMES CLAYTON, Water st., 


Novlé-tf Rrooklyn, x. 


The leading Engineering Journal the 
sable every Civil, Mechanical Engineer, can now 
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